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Introduction
Radiographic surveys of various European and American populations repeatedly report high frequencies of root fillings of substandard technical quality (Petersson et al. 1986 , Eriksen & Bjertness 1991 , Buckley & Sp angberg 1995 , Kirkevang et al. 2000 , Dugas et al. 2003 , Frisk et al. 2008 . As technical quality is strongly associated with signs of apical periodontitis, different means of facilitating root canal manipulation have been proposed. The introduction of nickel-titanium rotary systems, for example, obviously brought about a concurrent improvement in root filling quality, as reported in several Scandinavian field studies , Dahlstr€ om et al. 2011 , G€ oransson et al. 2014 , Koch et al. 2015 . However, despite the adoption of new technology, dentists still appear to produce and accept root fillings of suboptimal radiographic appearance. The reasons for general dental practitioners' (GDP) acceptance or rejection of the quality achieved are not well understood (McColl et al. 1999) . Earlier studies of the decision-making process focused mainly on potential retreatment situations and were based on schematically described cases reported in questionnaires, making aspects of reasoning and understanding difficult to identify (Kvist et al. 1994 , 2004 , Rawski et al. 2003 .
To explore ideas, reflections and reasoning relating to root canal treatment, Dahlstr€ om et al. (2016) analysed transcriptions of focus groups interviews with Swedish GDPs. In the analysis, root canal treatment emerged as a set of complex procedures often performed with uncertainty at high emotional stress levels. In terms of the acceptance or rejection of achieved root filling quality, several dentists proposed the concept of 'good enough' treatment, partly implying that continuously iterated optimal technical quality should not be expected amongst GDPs and partly hinting at the existence of moderating contextual factors. A discussion of what should be expected, in terms of treatment quality, from a GDP is beyond the scope of this study. However, it could be argued that, instead of continuously striving towards the optimum, dentists usually act to find levels of acceptability. Hypothetically, the idea of 'good enough' does not exist as a precisely formulated ideal concept but is necessarily shaped by various conditions in clinical practice that need to be monitored (Juul Jensen 1985) . The aim of this study was to explore the notion of 'good enough' by analysing reasons and arguments for the acceptance or rejection of substandard root filling quality as reported by GDPs. The study was designed as focus group interviews involving Swedish GDPs in a public dental health setting.
Materials and methods

Ethical considerations
Ethical approval for the study was given by the board of the Regional Ethical Review Board in Gothenburg . Before the interview, all the participants were asked to sign an informed consent form, including information about the project, about the opportunity to terminate participation at any time before or during the interview and to respect the confidentiality of the discussions taking place during the interviews.
The study was designed as a qualitative and explorative study based on focus group interviews (Krueger 1994) analysed using qualitative content analysis (Graneheim & Lundman 2004) . A lay out of the study is presented in Fig. 1 .
Participants
The interviews were performed amongst general dentists working in Gothenburg and employed by the Public Dental Health Service of V€ astra G€ otaland, Sweden.
The dentists in this region had previously participated in studies by Molander et al. (2007) , Reit et al. (2007) , and Dahlstr€ om et al. (2011) . They were known to use NTRI and perform poor as well as good quality root fillings. From amongst the 24 clinics in the region, seven (each with a minimum of five active dentists) were invited to participate. The clinics were chosen from different socio-economic locations. Each clinic constituted one focus group, and four to six participants per interview were considered to be appropriate. As a first step, the head of each chosen clinic was contacted by telephone (the heads were not included in the study). All clinics were positive to participate in the project. One or two interviews a month were scheduled between December 2012 and May 2013. Three months before the start of the study, the head of the clinic received written information about the study from the research group in order to inform the staff. Thereafter, the names and e-mail addresses of the GDPs available at the set time for the interview were sent to the research group. One month before each interview, the named dentists received detailed information about the study by e-mail and they were asked to say whether or not they wanted to participate. They were also informed about the possibility to terminate their participation at any time during the study period. Two weeks later, a reminder was sent to nonresponders. One week before the interview, the dentists received a questionnaire by e-mail. The first part mapped characteristics and endodontic experience (Table 1) . The second part consisted of radiographs of 17 root filled molars (37 roots). The radiographs were selected from the material produced by the GDPs in earlier studies , Dahlstr€ om et al. 2011 . The case scenario was identical for all cases: 'Imagine that you have just root filled the tooth using rubber dam isolation. There have been no technical difficulties during the treatment. The patient is healthy and free from symptoms. The tooth will be restored by a composite filling'. On a premade form, the dentists were asked to evaluate the technical quality of the root filling (good or poor) and specify how they would handle the case when the quality was assessed as poor, i.e, if they would accept or not accept the result. In the presentation of the results, quotations are identified; the letter represents the clinic and the number represents the individual GDP.
Data collection -the focus group interviews
The 'focus group' interview is a well-known method for efficiently obtaining qualitative data from multiple participants. The participants are invited to participate due to their experience or knowledge needed to provide information on the topic to be discussed. The method is useful for obtaining knowledge about people 0 s perceptions, opinions, ideas and thoughts and is often used to investigate unexplored fields. The faceto-face interaction during the discussions is essential, creating possibilities for more spontaneous thoughts and responses. Further, the interaction contributes to a high validity because what is expressed can be confirmed, reinforced and contradicted within the focus group (Merton et al. 1990 , Morgan & Krueger 1993 , Bender & Ewbank 1994 , Kitzinger 1994 , Krueger 1994 . All the focus group interviews in this study were conducted as cooperation between the moderator (LD) and an assistant moderator (OL). The moderator conducted the interviews, and the assistant moderator was responsible for video recording. Immediately after the interviewees had left, the moderator and the assistant moderator had a short post-meeting review of the session (e.g. quality of the session, own performance, surprises).
Early in the planning of the study, a question route with nine predetermined open questions was produced by the authors ( Table 2 ). The questions were reviewed by an endodontist experienced in qualitative research. To test the design of the study, a pilot test with four general practitioners was conducted. In the pilot focus group, the part discussing cases was placed at the end of the session. However, these discussions were time-consuming and intellectually demanding. Therefore, the number of cases discussed was reduced from five to three, and this part was moved from the end to the beginning of the session. As the participants considered the questions easy to understand and felt comfortable discussing the issues, no further changes were made. Therefore, the pilot test was included in the study.
Each session started with a presentation of the study, the moderator and the assistant moderator and the layout of the following interview. A summary of the current group 0 s assessment of the earlier provided cases was presented. Amongst the participants of each focus group, there was considerable variation in the assessments. Thereafter, the focus group interview started (the part that was analysed) and radiographs of the three cases with the most divergent opinions were individually shown on a video screen. In the following discussion, the dentists were asked to relate to the cases as being just root filled by themselves. Whilst discussing the cases, the participants were free to point at details on the screen.
Throughout the interviews, supportive questions like 'What do you mean?' 'Could you describe?' and 'Could you explain?' were added to deepen the discussions.
With the pilot included, seven focus group discussions were conducted (amongst the seven clinics offered to participate, one clinic was excluded due to too few participants) (Table 3 ). In all, 33 dentists were interviewed. Each focus group session lasted between 95 and 120 min.
The analysis: qualitative content analysis
Content analysis is a systematic method for analysing large text material in various steps. The method is a technique for condensing many words of text into fewer content categories based on rules of coding (Krippendorff 2004) . In contrast to quantitative methods, qualitative content analysis focuses on interpretation aiming to explore, discover and understand a phenomenon. The method is also suitable to explore consensus and diversity amongst the participants (Graneheim & Lundman 2004 ).
All interviews were transcribed verbatim by the moderator (four interviews) and an assistant. At the analysis, the systematic approach described by Graneheim & Lundman (2004) was used. To obtain an overview of the text, the interviews were read several times. With the aim of identifying the manifest/obvious content, the four authors jointly reflected on the material. Thereafter, words, sentences or paragraphs containing aspects related to • Please describe the root filling in detail.
• Please tell us how you assess the root-filling quality and how you would monitor the case. Please justify the grounds on which you base your decision 4. In-depth discussion of the concepts expressed by the GDPs when describing the root fillings
• Why is the. . .. . . important? 5. Please think back to an occasion on which you felt dissatisfied with a root filling but chose to accept it (not due to broken instruments each other through their content and context were sectioned into meaning units. Whilst still preserving the core of the text, the meaning units were condensed into shorter units. The condensed meaning units were abstracted and labelled with a code that described their content. After this, similar codes were sorted into tentative categories. The first four interviews were analysed jointly by the first and last authors (LD and CR). The first author then continued with the other three interviews. To verify the chosen categories, LD and CR (separately) again read the whole text back and forth. Aiming to obtain descriptive validity in identifying and describing the content, efforts were made to 'stay close' to the transcribed text. When all the interviews had been analysed, LD and CR met again to rereflect on the material. Thereafter, the other two co-authors reviewed the results of the analysis. In cases where there were different views on the results, these cases were further explored and discussed until a consensus could be reached.
Results
The analysis revealed that the practitioners generally subscribed to the standard criteria of optimal root filling quality as judged on the radiograph: ending within the apical two millimetres and adequately adapted to the canal and dense throughout its length. When looking at and reflecting on the presented radiographs, the practitioners mostly used words like 'distinct' and 'compact' when describing a good quality filling, whilst poor quality fillings attracted a number of metaphors such as 'moth-eaten', 'flaggy', 'shabby' or 'skinny'. In terms of critical prognostic factors, several dentists advanced the idea of an existing hierarchy. For example, some of them believed correct root filling length to be more important than the density, whilst others expressed the opposite opinion. Most dentists appeared to prefer root fillings that were too short rather than too long.
All the dentists in the study admitted that they occasionally accepted root fillings of poor technical quality (too short or too long and/or with voids). In such cases, the technical result was often put in perspective in relation to other important clinical experience not reflected in the radiograph. 'I have certainly removed the inflamed pulp or at least I think I got rid of the infection within the root canal by rotary instrumentation and irrigation. In that way, a lot is removed. If the root filling quality is then not perfect, there are a lot of unconscious factors involved.' (C3), or put in perspective in relation to the context in which the treatment was performed 'Something possibly not perfect, one should put it in relation to the situation' (E2). Three categories of these contextual considerations emerged in the analysis: aspects of pulpal and periapical disease, evaluation of risks and consumed resources.
Pulpal and periapical disease
The technical result was often balanced against the pathological situation in the pulp and periapical tissues. Two practitioners commented 'The diagnosis decides whether I think it is good or not' (B1) and 'If there is apical periodontitis, I have a slightly different assessment than if it is healthy' (F2). The importance of the presence of bacterial organisms in the root canal or not was stated by C1: 'The difference is, when it is pulpitis, it is free from bacteria, but, when it is periapical osteitis, it is not free from bacteria'. Others regarded all teeth diagnosed as pulpitis or apical periodontitis as infected but acknowledged a difference in terms of bacterial virulence or the extent of bacterial invasion of the root canal. G2 said 'It is like this, if periapical destruction is present, you suspect that there are either stronger or larger quantities of bacteria, fairly logical. But, if you have pulpitis for two days, you can assume that they have not reached the root tip'. In a similar way, C2 said 'It is all about the infection and the inflammation. Because the infection is within the pulp in pulpitis, while the infection is within the bone in apical periodontitis. So the infection has reached much further in apical periodontitis, it is more widespread'. There was a widespread belief that the apical lesion contained pus, necrotic material and bacteria, which could potentially invade and reinfect the root canal. D5 said: 'If there is large-scale destruction outside, there are probably lots of bacteria and pus or whatever that might re-infect the canal'. C4 expressed a forgiving attitude to poor quality root fillings in vital, non-infected cases: 'More forgiving towards a poorer root filling if there was previously no necrosis or apical destruction. Rather a nicer root filling, technically nicer, in an infected tooth'. Other practitioners stressed the importance of a higher technical ambition in the presence of bacterial infection, like C2: 'As it is apical periodontitis, it is more important to reach the right working length. In a tooth with pulpitis, the root filling could be shorter, it is not as critical'.
The size of the apical radiolucence influenced the practitioners in that, the larger the lesion, the higher the requirements for good quality treatment. G5 commented on a defective root filling: 'If there is largescale apical destruction, I would not accept it'. If an apical lesion was reduced in size or had disappeared, the need for good technical quality was said to decrease. E3 said: 'It healed so I root filled it, but it was kind of not perfect, but I accepted it and chose to follow it up'. Some dentists chose to accept a technically defective result, regardless of visible signs of apical periodontitis, as long as the patient did not display any clinical symptoms. B3: 'It depends on the situation. Does the patient arrive with or without symptoms? I don't change all the root fillings that I think were not perfect, even if I can see apical radiolucence. I would probably have waited if it were completely symptom free'. A similar approach was taken by G1: 'It would take a lot for me to decide to re-do if the patient is symptom free'. Moreover, a poor quality root filling was said to be more easily accepted in a healthy patient. C3 said 'The more healthy, in general health terms, the patient is, the greater the tolerance'.
Evaluation of risks
In some cases, the practitioners believed that the risk of redoing a substandard root filling outweighed the potential benefits. These decisions appeared to be greatly influenced by personal experience. For example, if an earlier attempt to optimize a short root filling had resulted in overinstrumentation, the dentist was more prone to accept a short root filling the next time, as stated by C2: 'Obviously, I know that short root fillings are a problem and then you want to be daring and make it a bit longer and 'whoosh' you're through the apex, which isn't good either. The day after, you make a short root filling and feel, no, I have to leave it like that'. Others justified the acceptance of a substandard result by the risk of a possible bacterial contamination: 'It got very thin from halfway down the root. As it was vital at the start, I felt I didn't want to open up and re-do it, risking pushing down bacteria and causing problems again' (D2).
The 'value' of the tooth in terms of its importance for the masticatory function was expressed as an important factor: 'I can accept a poor root filling in a tooth, which has an uncertain (doubtful) prognosis or in a tooth that is not functional' (C1). Moreover, the expected functioning period was taken into account, as exemplified by G1: 'The patient's age, if it is a young patient, it must be perfect because the tooth will be there for a long time, but, if it's a really old patient, I might think a bit differently about how long I expect the tooth to be staying'. Poor root filling quality could provisionally be accepted in a young patient, as long as there was ample time for follow-up and possible retreatment within the free care system. (In Sweden, dental care is free of charge for children and young adults.)
Due to future more complicated access to the root canal and a greater risk of jeopardizing costly crowns and bridges, the GDPs voiced greater demands for the quality of the root filling in cases planned for prosthodontics. 'If I had been about to carry out prosthodontic work, I would definitely have re-done it, regardless of the presence of symptoms. Because I don't want to put myself in the position of having to break a new crown to prepare the canals' (B2). Another said 'I chose not to re-do it as I was aware of the upcoming filling therapy. In case of any problems, it would have been easier to re-do the root filling. A post and crown is much more difficult' (G5).
Often struggling to provide good quality root canal treatment, the practitioner could sometimes justify an unsatisfactory result by involving the patient in the risk taking. 'After joint consultation with the patient, I accepted (the root filling). It could have been better. We could have achieved a more ideal result. I think it is important you don't make that decision on your own' (C2) and 'If we are not allowed to do what we want to do, in spite of informing the patient of the risks, you have to accept a poor quality root filling. Some people prefer to take the risks. It is their teeth' (E2 about an 'annoying' patient).
For some practitioners, pleasing the patient was more important than providing a good quality root filling. B3 said: 'There's no question, what you are unhappy with and what you should and shouldn't have re-done are extremely subjective (matters). I want to please the patient too, that is far more valuable for me than a perfect looking root filling on the X-ray'.
Consumed resources
The resources invested in a case were expressed in terms of either personal effort/skill or time/monetary costs (regulated by the fixed fee for root canal treatment). When any of these means were consumed, a poor quality case was often said to be accepted. A3 said 'If you think you've done everything you can do, there is no more you can do, I feel'. In difficult cases, the level of acceptance could be lowered, as exemplified by F4: 'Then you might change your limit. You might think the root filling is not that bad, because you consider how the course of treatment has been. I might not have such high demands when assessing that particular final X-ray as when I assess one that was easier to do'. In a similar way, C3 stated 'Maybe it got a bit short, but I believed I couldn't do any better. That's why I didn't re-do it. You need to be realistic. What can I achieve if I run into problems from the start?'.
Treating patients with deviant behaviour or a lack of co-operation often consumed the dentists' personal resources. 'Then there are those demanding patients. If we are not allowed to do it our way, you might have to lower your standards. Sometimes, the patients are not able to open their mouths or, when the patient is hard work, a poorer root filling is accepted' (D2). Treatment could be so exhausting for the dentist that he/she would have no energy left, as B2 had experienced: 'I might not have been happy with the result, but I wouldn't have had the energy to do it one more time'.
Most practitioners said that they were frequently unable to complete a root canal treatment within the expected time limit. Two main approaches to solving this problem were identified as follows: either the treatment was carried out any way: 'I can't do root canal treatment when stressed. It has to take its time. Doing root fillings does not pay, but I don't care at all. It's such a big deal for the patient' (A6), or a poor quality result was accepted: 'The occasions when I complete my root fillings while still not having reached the right length are due to shortage of time. If I had had more time, I might have done more' (B2).
Discussion
The present study was set up to investigate the idea that instead of continuously striving towards the optimum, dentists usually act to find levels of acceptability, i.e. 'good enough' treatment. In the present study, a qualitative research strategy based on focus group interviews was used. It must be understood that this approach does not provide data suitable for statistical analyses or generalization from sample to population (for further details, see Dahlstr€ om et al. 2016) . Instead, the aim was to explore elements of reasoning and understanding that might constitute an existing 'praxis concept' (Juul Jensen 1985) of 'good enough' treatment.
A potential risk with focus groups is the influence of dominant interviewees. However, no such individuals were identified in the present study. All participants seemed to be comfortable enough to share their thoughts and feelings. The data collection was large enough considering that data saturation was achieved after the first few interviews, and the last focus groups did not contribute to new information. At interpretation of text material, particular issues might be left unnoticed and there is a risk that personal experience and knowledge might influence the interpretations and conclusions. However, in the present study, the risk of missing information and obtaining biased results was reduced by the fact that the four authors involved covered a variety of expertise. However, it must be noted that the interviews were conducted in the Swedish language, and therefore, the quotations were translated. Although some linguistic nuances might have been lost in the process, great efforts were made to find the precise English words and expressions.
As a prequel to the focus group discussions, the participants received radiographs of 37 root filled molar roots. The dentists were asked to assess the root filling quality and decide whether or not the technical result should be accepted. Radiography is a basic tool for assessing the technical quality of root canal treatment (as reflected in the appearance of the root filling) and for evaluating the outcome of the treatment in terms of the presence or not of signs of apical pathosis. In accordance with other investigations (Reit & Hollender 1983 , Eckerbom et al. 1986 , Eckerbom & Magnusson 1997 , large interindividual variations were found in the dentists' assessment of the root filling quality. In the present study, variation between the practitioners was used as a method for producing a situation that would attract different opinions and consequently facilitate informative discussions. For this reason, each focus group session started with a discussion of three cases with large interindividual variation in the assessment of root filling quality. All these cases were presented on a screen without any contributory clinical information.
It was obvious that there was no disagreement between the GDPs about the radiographic image of an ideal root filling. However, the smallest irregularity produced discussions. Clearly, the mere radiographic appearance of a quality defect did not provide a sufficient basis for a decision on whether or not to accept it. A decision of this kind was always put in context. Given that the practitioners did not have access to the context of the radiographic images, they had to introduce relevant 'ad hoc considerations' (Garfinkel 1967) in order to account for the decisions they made. The present study illustrates how considerations linked to the situation are a constituent part of clinical decision-making. The decision can be influenced by whether the patient is young or old, if costly bridges are going to be placed, if the procedure is complicated, and so on. The study also shows that it is impossible to specify in advance the considerations that will turn out to be relevant in particular cases. The practitioners often draw on experience of similar cases they have treated. These cases are then used to raise contextual considerations on the basis of which the radiographic images are interpreted and decisions are accounted for. When the material was analysed for contextual considerations to accept or reject a case, three categories emerged: pulpal and periapical disease, evaluation of risks and consumed personal or economic resources. The categories were identified at an early stage in the focus group series, and the data were saturated after the first few interviews. No general hierarchy was found amongst the categories. Instead, it was always the particular nature of the situation that was crucial to the decision. For example, in teeth without signs of apical periodontitis, poor quality root fillings were often accepted. However, if subsequent crown or bridgework was planned, the inclination to improve the quality increased, at least as long as it could be performed within a reasonable time limit.
Many of the dentists pointed to the diagnosis of the pulpal and periapical tissues as an important factor in the acceptance/rejection process. However, there frequently appeared to be a lack of understanding of the difference between pulpitis and apical periodontitis. A periapical bone cavity was perceived by some dentists as a reservoir for microbes, which were in turn regarded as potent when it came to invading a root canal with a poor quality filling. Although there was a common appreciation of the importance of preventing and combating root canal infection, there appeared to be a lack of a coherent microbiological understanding. These findings are in line with Bjørn-dal et al. (2007) who, in a study of Danish GDPs, reported that 41% assessed their knowledge of endodontic microbiology as not being up to standard.
The interviewees' perception of the severity of apical disease appeared to exert a strong influence on suggested actions; the more severe they perceived the disease, the more they were disinclined to accept a poor quality root filling. However, the severity criteria varied between them. Several dentists thought the size of the lesion was an important sign, whilst others were more focused on the presence or not of clinical symptoms. As a result, a poor quality root filling might be accepted as long as the patient did not exhibit pain or tenderness. These findings are in accordance with Kvist et al. (2004) , who found two main types of strategy in endodontic retreatment decisionmaking amongst a sample of Swedish GDPs: disease focused and illness focused.
When considering the rejection of a poor quality root filling, the dentists almost always included reflections on the act to follow. Apart from the obvious benefit of successfully redoing the work, thoughts about potential risks, such as root perforations, overinstrumentation and damaged crowns or bridgework, were expressed. The risks were never presented in terms of probability values or references to the dental literature but rather to their own treatment and mishaps in similar cases. Recent experiences were frequently recalled. In a series of experiments, Tversky & Kahneman (1974) demonstrated human insensitivity to actual probabilities and statistical thinking in everyday life. Instead, they proposed that people rely on a limited number of heuristic principles (rules of thumb) when making decisions under the influence of uncertainty. For example, when an individual assesses the probability of an event occurring, he/she may rely on past events (availability principle) and subjective probability may be a function of the ease with which the earlier events can be remembered. As a result, recent negative experiences in terms of iatrogenic complications might strongly influence risk taking and lead to the acceptance of a poor quality root filling.
The third identified category 'consumed resources' differs in essential respects from the other two. Whilst the former includes the processing of knowledge and probability-based factors to a large extent, the latter brings together the situations in which the dentists said that they were 'forced' to give up and accept a poor quality root filling. For this reason, the exhaustion of personal resources in terms of a lack of skill and fatigue might impede the production of an optimal technical result and lead to a wait-and-see strategy, 'No one can do any better than their best'. Most dental treatment is carried out within evident economic boundaries and the dentists in the present study repeatedly expressed awareness of economic pressure and sometimes defined a 'good enough' result as that accomplished after the allocated resources were consumed. Likewise, in a qualitative study of British GDPs, McColl et al. (1999) concluded that few dentists would tolerate a situation in which the 'cost' of optimal root canal treatment is perceived to exceed the 'benefits' (including the financial benefit to the dentist). Instead, they compromise on the standard of care provided.
Conclusions
In every clinical situation, decisions have to be made and, as soon as a completed root filling does not fulfil the 'gold standard' criteria, the practitioner has to find arguments to accept it or not. The present study emphasizes that dentists do not primarily look for these arguments in the technical details of the root filling per se but instead consider selected features of the contextual situation. From the practitioner 0 s point of view, the idea of 'good enough' is a central and absolutely necessary clinical concept to grasp. However, it is obvious that an idea of this kind does not exist as a general formula ready for application in particular situations. Instead, it is necessarily and irremediably linked to the contextual properties that emerge from case to case.
